The reaction of styryl ketonic Mannich bases 2a -c with phenylhydrazine leads to 3-functionalized 2-pyrazolines 4 or 6 depending on the reaction conditions. 3-[β -(Arylamino)ethyl]-2-pyrazolines 8a,b were obtained via transamination between the methiodide salt 7 and primary arylamines. Treatment of 1-(p-anisyl)-1,2,5-tri(N-piperidino)pentan-3-one (11) with phenylhydrazine affords the 3,4-difunctionalized 2-pyrazoline 12. The reactions of the keto bases 19 or 21 with hydrazines lead to 4-functionalized 2-pyrazolines 20 and 22, the N-Mannich bases 23 and 24 are obtained from 22a. The synthesis of 3-[β -(phenylthio)ethyl]-2-pyrazolines 28a,b has been achieved by treating 26 or 27 with phenylhydrazine.
Introduction
Ketonic Mannich bases are of considerable importance as intermediates in the synthesis of condensed heterocyclic systems [1 -5] and of heterocycles carrying a potential basic side chain of alkaloidal nature [6 -10] . It has been reported earlier that Mannich bases derived from methyl styryl ketones, react with phenylhydrazine to give 3-[β -(substituted-amino)ethyl]-2-pyrazolines [11 -13] , which possess local anaesthetic activity comparable with cocaine [12] . However, the literature of C-3 functionalized 2-pyrazolines prepared from unsaturated ketonic Mannich bases is relatively limited.
In view of this, and in connection with our studies in this area [14 -16] , the reaction of phenylhydrazine with styryl ketonic Mannich bases of the type 2, having a morpholine or piperazine group as a structural unit, and related compounds, was further investigated as a route to C-3 and C-4 functionalized 2-pyrazolines of pharmaceutical interest.
Results and Discussion
In the present study, we prepared 1-(p-anisyl)-5-(morpholin-4-yl)-1-penten-3-one hydrochloride (2a) and the 1-(3,4-methylenedioxyphenyl) analog (2b) by the reaction of p-anisalacetone (1a) [17] or piperonalacetone (1b) [18] with formaldehyde and morpholine hydrochloride. The keto base 2c was ob-0932-0776 / 07 / 0400-0540 $ 06.00 © 2007 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com tained by transamination reaction between 2b and N-phenylpiperazine. It was found that cyclization of the phenylhydrazones 3a-c, derived from the styryl keto bases 2a-c, can be directed selectively according to the conditions. Thus, 3a-c were readily isomerized to 5-aryl-3-[β -(morpholin-4-yl)ethyl]-and 3-[ß-(4-phenyl-piperazin-1-yl)ethyl]-1-phenyl-2-pyrazolines 4a -c, respectively, under mild conditions (warming for a short time, Scheme 1).
On the other hand, treatment of 3a,b with acetic acid under more drastic conditions (refluxing for 1 h), offers a facile method for the synthesis of 3-(pmethoxystyryl)-and 3-(3,4-methylenedioxystyryl)-1-phenyl-2-pyrazolines 6a,b. It is believed that hydrazones 3 undergo deamination on prolonged heating to give 5, followed by cyclization. The formation of 6 is in line with an earlier report [19] on the reaction of β -dimethylaminoethyl styryl ketone with phenylhydrazine, and with the observation of Andrisano et al. [20] , who found that the styryl double bond is less reactive than that formed by deamination of the Mannich base.
A practical advantage of the reactions leading to compounds 4 and 6 is that it is often unnecessary to isolate the intermediate phenylhydrazones 3. The structure proposed for compounds 4a -c and 6a,b was supported by analytical and spectral data. The mass spectra of 4a -c showed very similar cleavage patterns. Cleavage of the side chain of 4a and b at the β bond Scheme 1. leads to the base peak at m/z = 100 (100 %), due to the N-morpholinomethyl ion [CH 2 -N(CH 2 CH 2 ) 2 O], which undergoes further fragmentation to give a characteristic peak at m/z = 56 in the spectrum of 4a (14.4 %) and 4b (30 %). The basic side chain of 4c can be identified by two peaks at m/z = 175 (100 %) [CH 2 In connection with the present study, the synthesis of 2-pyrazolines of the type 8, having a secondary arylamino group on the side chain, has been achieved by converting 4a into the methiodide salt 7, which was treated with aniline or p-toluidine to give 5-(p-anisyl)-3-[β -(phenylamino)ethyl]-1-phenyl-2-pyrazoline (8a) and the 3-[β -(p-tolylamino)ethyl] analog 8b. The advantage of using 7 in this reaction lies in the fact that transamination occurs readily between quaternary salts and primary or secondary amines [21, 22] . The IR spectrum of 8a showed strong bands at 3399 (NH) Scheme 2. and 1325 cm −1 (C-N stretch of sec. aryl amine). Its 1 H NMR spectrum revealed the presence of a singlet for (NH) at δ = 9.0 and multiplets at 5. In an interesting extension of this study, it has been found that a convenient route to the 3,4-difunctionalized 2-pyrazoline 12 starts with the pmethoxystyryl keto base 9 [23] , which undergoes bromination to give the corresponding dibromo derivative 10 in a good yield (Scheme 3).
Treatment of dibromide 10 with piperidine afforded 1-(p-anisyl)-1,2,3-tri(piperidin-1-yl)pentan-3-one (11), the phenylhydrazone of which was readily converted into the target molecule 5- (12) . Supporting evidence for structure 12 was provided by analytical and spectral data, and its mass fragmentation pattern agreed with the proposed structure (Scheme 3). The conversion of the phenylhydrazone of 11 into 12 is an intramolecular amine exchange reaction, which occurs by the elimination-addition sequence, that is operative with β -aminoketones [1, 2, 24] , and their phenylhydrazones [1, 25, 26] . The formation of 12 as a sole product suggests the intermediacy of the styryl intermediate 15 (Scheme 4). Therefore, of the two possible intermediates 15 and 16 only 15 is expected, because the aryl group at C-1 increases the extent of the E1 elimination, since it stabilizes the carbonium character of the transition state 14 , and also stabilizes the incipient double bond of 15, which undergoes cyclization to afford 12.
However, this reaction is often complicated by a competing nucleophilic attack of the phenylhydrazone moiety on the incipient carbonium ion 14 to give 17, followed by deprotonation to 12 (i. e. SN1 type mechanism).
In addition, we have found that compounds 19a -c, which are structurally related to 11, could be used as intermediates for the synthesis of C-4 functionalized 2-pyrazolines of the type 20. Thus, 2,3-di(morpholin-4-yl)-1,3-diphenylpropan-1-one (19a) was obtained from the dibromoketone 18a and morpholine as reported earlier [27] . Analogously, treating 18a or b with the appropriate amine gave 19b,c. Reaction of 19a and b with phenylhydrazine afforded 4-(1,3,5-triaryl-4,5-dihydro-1H-pyrazol-4-yl)morpholines 20a,b. The same reaction with 19c, obtainable in situ from 18a and N-methylpiperazine, proceeded equally well, providing 20c. Compounds 20a-c are formed by a reaction sequence identical to that depicted in Scheme 5. The mass and 1 H NMR spectra are consistent with the proposed structures.
In line with this, the synthesis of 4-hydroxy-2-pyrazolines 22a,b has been achieved by treating 2-hydroxy-3-(morpholin-4-yl)-1,3-diphenylpropan-1-one (21) with hydrazines. Mannich reaction of 22a with formaldehyde and piperidine or piperazine afforded 23 and 24, respectively. The structures of compounds 22 -24 were supported by analytical and spectral data (Scheme 6).
In the course of this study, the styryl keto bases 9 and 25 [23] were converted into the corresponding β -phenylthioethyl styryl ketones 26a,b through their reaction with thiophenol according to a previous report [20] . The potential of compounds 26a,b as precursors to 2-pyrazolines having a β -phenylthioethyl side chain at C-3, was illustrated by treating their phenylhydrazones with ethanolic HCl to afford 1,5-diaryl-3-(β -phenylthioethyl)-2-pyrazolines 28a,b (Scheme 7).
Compound 28a was also obtained as a sole product from the phenylhydrazone of 27, indicating that the reaction involves the preferential elimination of the thiophenyl group at C-1 of 27. 3.21 -3.46 (4-H 2 ) and 4.91 -5.02 (5-H). Similar signals appeared in the spectrum of 28b. The formation of 28a from 27 is in harmony with the formation of 12 from 11.
Experimental Section
All melting points (uncorrected) were determined on a Gallenkamp electric melting point apparatus. ElemenScheme 6. tal microanalyses were carried out at the Microanalytical Unit, Faculty of Science, Cairo University. Infrared spectra were measured on a Mattson 5000 FTIR spectrometer. 1 H NMR data were obtained in CDCl 3 solution on a Varian XL 200 MHz instrument using TMS as internal standard. Chemical shifts δ are reported in ppm downfield from internal TMS. Mass spectra were recorded on a GC-MS QP-1000 EX Shimadzu instrument. The course of the reaction and the purity of the synthesized compounds was monitored by TLC using EM science silica gel coated plates with visualization by irradiation with an ultraviolet lamp. Compounds 1a [17] , 1b [18] , 9 [23] , 18a,b,
19a [27] , 25 [23] , and 26b [20] were prepared as previously described.
1-Aryl-5-(morpholin-4-yl)-1-penten-3-one hydrochlorides 2a, b
To a solution of p-anisalacetone (1a) (1.76 g, 10 mmol) or piperonalacetone (1b) (1.9 g, 10 mmol) and morpholine hydrochloride (1.23 g, 10 mmol) in absolute ethanol (20 mL), paraformaldehyde (0.45 g, 15 mmol) was added, and the mixture was refluxed for 1 h. Paraformaldehyde (0.15 g, 5 mmol) was added and the reaction mixture was refluxed for another 1 h. On cooling, yellow crystals of 2a,b were separated, and were recrystallized from ethanol. 1-(3,4-Methylenedioxyphenyl)-5-(4-phenylpiperazin-1-yl) 
1-(p-Anisyl)-5-(morpholin-4-yl)-1-penten-3-one hydrochloride (2a)
M
1-Aryl-5-(morpholin-4-yl)-1-penten-3-one phenylhydrazone hydrochlorides 3a, b
To a solution of 2a (0.62 g), or 2b (0.65 g, 2 mmol) in ethanol (20 mL), phenylhydrazine (0.22 g, 2 mmol) and acetic acid (0.2 mL) were added. After standing at r. t. for 30 min, yellow crystals of the phenylhydrazines were separated. The products were recrystallized from ethanol to give 3a,b. 
1-(p-Anisyl)-5-(morpholin-4-yl)-1-penten-3-one phenylhydrazone hydrochloride (3a)

M. p. 181 • C (ethanol). Yield 84 % (yellow crystals
1-(3,4-Methylenedioxyphenyl)-5-(morpholin-4-yl)-1-penten-3-one phenylhydrazone hydrochloride (3b)
5-Aryl-3-[β -(morpholin-4-yl)ethyl]-1-phenyl-2-pyrazoline hydrochlorides 4a, b
A solution of 3a or 3b (1 g, 2.5 mmol) in 1N HCl (20 mL) was heated on a water bath for 10 min. The products obtained on cooling were filtered and crystallized from water to give 4a,b. 
5-(p-Anisyl)-3-[β -(morpholin-4-yl)ethyl]-1-phenyl-2-pyrazoline hydrochloride (4a)
5-(3,4-Methylenedioxyphenyl)-3-[β -(morpholin-4-yl)ethyl]-1-phenyl-2-pyrazoline hydrochloride (4b)
5-(3,4-Methylenedioxyphenyl)-3-[β -(4-phenylpiperazin-1-yl)ethyl]-1-phenyl-2-pyrazoline (4c)
A solution of 2c (0.73 g, 2 mmol) and phenylhydrazine (0.22 g, 2 mmol) in ethanol (20 mL) 
3-(Substituted styryl)-1-phenyl-2-pyrazolines 6a, b
A solution of 3a or 3b (1 g, 2.5 mmol) in glacial acetic acid (10 mL) was heated on a steam bath for 1 h, poured onto water (50 mL) and basified with NH 4 OH. The products obtained were filtered and crystallized from ethanol -ethyl acetate (1 : 1) to give 6a,b. (3,4-Methylenedioxystyryl)-1-phenyl-2-pyrazoline (6b 
3-(p-Methoxystyryl)-1-phenyl-2-pyrazoline (6a)
3-
5-(p-Anisyl)-3-[β -(arylamino)ethyl]-1-phenyl-2-pyrazolines 8a, b
The free base of 4a, obtained by basification of 1.2 g (3 mmol) of 4a with dilute NH 4 OH, was treated in ethanol (20 mL) with methyl iodide (0.43 g, 3 mmol), and the mixture was heated on a water bath at 50 • C for 1 h. Then aniline (0.28 g, 3 mmol) or p-toluidine (0.32 g, 3 mmol) was added and the mixture was refluxed for 1 h. The products obtained on cooling were filtered and crystallized from ethanol -ethyl acetate (1 : 1) to give 8a,b. 
5-(p-Anisyl)-3-[β -(phenylamino)ethyl]-1-phenyl-2-pyrazoline (8a)
5-(p-Anisyl)-3-[β -(p-tolylamino)ethyl]-1-phenyl-2-pyrazoline (8b)
1-(p-Anisyl)-1,2-dibromo-5-(piperidin-1-yl)pentan-3-one (10)
A solution of 9 (0.82 g, 3 mmol) in carbon tetrachloride (40 mL) was cooled and bromine (0.5 g, 6 mmol) was added with stirring. After standing for 30 min, the product was filtered and washed with hot ethanol (2 × 10 mL). Crystallization from benzene-ethanol (2 : 1) gave 10. M. p. 
5-(p-Anisyl)-3-[β -(piperidin-1-yl)ethyl]-4-(piperidin-1-yl)-1-phenyl-2-pyrazoline (12)
A solution of 10 (0.87 g, 2 mmol) and piperidine (0.5 g, 6 mmol) in absolute ethanol (30 mL) was stirred at r. t. for 24 h, to give 11 which was not isolated, and then phenylhydrazine (0.22 g, 2 mmol) and acetic acid (1 mL 
1-(Biphenyl-4-yl)-2,3-di(morpholin-4-yl)-3-phenylpropan-1-one (19b)
To a suspension of 18b (1.3 g, 3 mmol) in absolute ethanol (50 mL), morpholine (0.9 g, 10 mmol) was added with stirring. After standing at r. t. for 24 h, the yellow crystals obtained were filtered and washed with water (4 × 10 mL). The product was crystallized from ethanol to give 19b. M. p. (1,3,5-Triphenyl-4,5-dihydro-1H-pyrazol-4-yl) 
4-
1-Methyl-4-[(1,3,5-triphenyl)-4,5-dihydro-1H-pyrazol-4-yl] piperazine (20c)
A solution of 18a (1.1 g, 3 mmol) and N-methylpiperazine (1.2 g, 12 mmol) in ethanol (50 mL) was stirred at r. t. for 24 h, to give 19c which was not isolated. Then phenylhydrazine (0.33 g, 3 mmol) and acetic acid (1 mL) were added, and the reaction mixture was heated on a steam bath for 45 min. The yellow crystals obtained on cooling were filtered and crystallized from ethanol to give 20c. 
2-Hydroxy-3-(morpholin-4-yl)-1,3-diphenylpropan-1-one (21)
A solution of chalcone epoxide [28] (2.24 g, 10 mmol) and morpholine (1.75 g, 20 mmol) in ethanol (50 mL) was re-
